Knockdown of angiopoietin-2 suppresses metastasis in human pancreatic carcinoma by reduced matrix metalloproteinase-2.
Angiopoietin-2 (Ang2) has been shown highly expressed in resected human pancreatic carcinoma samples, and has tightly combination with tumor angiogenesis, but the role in metastasis of it is less clear. We were, therefore, interested in exploring the effects of Ang2 silencing on the invasion and metastasis of pancreatic carcinoma. Lentivirus (LV)-mediated Ang2 small hairpin RNA (LV-RNAi) and mock lentivirus (LV-NC) were transfected into pancreatic carcinoma cell line MIA PaCa-2. Groups were designed in this study: the control group (MIA PaCa-2 cells), the LV-NC group (cells transfected with the LV-NC), the LV-RNAi-KD1 group (cells transfected with LV-RNAi of knock down sequence (1) and the LV-RNAi-KD2 group (cells transfected with LV-RNAi of knock down sequence (2). Boyden chamber transwell assay was used to detect the cell invasion change. The protein levels of Ang2, MMP-2, and MMP-9 gene and mRNA level of MMP-2, MMP-9 were detected by Western blot and real-time polymerase chain reaction, respectively. Orthotopic pancreatic carcinoma xenotransplantation model were successfully built with MIA PaCa-2 cells injection. After treatment with intraperitoneal injection of LV-RNAi-KD2 (LV-RNAi), mice growth, liver function test, tumor volume and peritoneal metastatic numbers were observed and counted. Moreover, expression of Ang2, MMP-2, MMP-9 were measured by immunohistochemistry. Ang2 expression were successfully knocked down in two LV-RNAi groups, especially in the LV-RNAi-KD2group. Compared with the control group and the LV-NC group, the mRNA and protein level of MMP-2 gene were downregulated significantly in LV-RNAi groups, also the invasion cell number decreased in boyden chamber transwell assay after LV-RNAi transfection. Meanwhile, no obvious MMP-9 gene expression changes were found among all the groups. LV-RNAi injection inhibited pancreatic carcinoma metastasis and growth in vivo by downregulating the expression of MMP-2 not MMP-9. Most importantly, LV-mediated gene therapy with Ang2 knockdown exhibited almost no toxicity in vivo. These findings demonstrate that Ang2 gene silencing exert an anti-metastasis effect in vitro and in vivo, and Ang2 targeted gene therapy has the potential to serve as a novel way for pancreatic carcinoma treatment.